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A total of 22 experiments have been performed in barbitalized cats 
to determine the effect of agents which impair ganglionic transmission on the 
output of acetylcholine from the superior cervical ganglion. In all experi- i 
ments, the superior cervical ganglion was perfused, essentially as first \\|||| 
described by Kibjakov, using a warm, oxygenated. Ringer's solution containing' 
neostigmine; the content of "transmitter substance" in the effluent from the 1 
ganglion was assayed as acetylcholine using the isolated rat ileal strip ’ 
preparation we have described in an earlier report. 
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In five cats, death of the animal or injury to the ganglion precluded '• 

carrying out our anticipated experiments. Seven cats were used to develop qq i 

the surgical and mechanical techniques used in the work. Four cats were used 1 ^ : 

exclusively to study the vascular dynamics and behavior of the ganglion under % 
the conditions of the experiment. In 5 experiments, in four of which ganglionLc^^fi 
blocking drugs were administered, collection and bioassays were performed on 
effluent from the ganglion; in two of the three experiments with nicotine, 
behavior of both the donor preparation and of the assay preparation permitted ’ 
adequate study of the effects of the drug on "transmitter" output. '■ : -5* *$$$!$& 

'■'■: --i. ■ /. ■ 

Many of our results had not been anticipated, on the basis of our 
studies of the previous publications concerning this preparation; some of these 
unanticipated results are summarized in Figures 1 and 2, in which data front' 
rep -esentative experiments are graphed; results of the two successful experiments^ 
with nicotine are graphed in Figures 3 and 4. r v ■ 




In contrast to our impression gained from the literature, we were unable*^® 
to Isolate the circulation to the ganglion from the systemic circulation. This 'fw 
fact is documented in Figure 1. Surgical isolation of the ganglion, complete U’W 
at time "A" in the figure, never resulted in obtaining a blood-free effluent ‘ 
from the ganglion. In Figure 1 are plotted the hemoglobin concentrations of Vl?®: 
systemic venous blood and of effluent samples as a percent of initial systemic" 
blood hemoglobin concentration (hemoglobin was determined spectrophotometrically 
in' hemolyzed samples). Perfusion of the surgically "isolated" ganglion with 
Ringer's solution caused progressive dilution of systemic blood and a slight 
decrease in hemoglobin concentration of the effluent. Ligation of the major 
cervical vessels on the side contralateral to the infusion ("B" in Figure 1) 
permitted obtaining a lower hemoglobin concentration in the effluent than in '' W&lMSs 
the systemic blood. Only death of the cat ("C" in Figure 1) made it possible"!?Ill 
■. obtain a hemoglobin-free effluent. Simultaneous with achievement of 
free effluent resistance to perfusion (mean pressure head/output of coMtant^^BSIB; 
' output puotp) decreased. Although death of the cat prevented influx'of blood'^^^Hp 
7into the perfusate, it did not prevent efflux of perfusate into the^sleijL^^H^^ 
7vasculature, as indicated by the ratio (effluent (nl/nia)/pua^^t^t' 
>*ich, except during the period of asphyxia, was "uniformly 
|At the end of the experiment _shovn in Figure l, x it Sub 

l^^of^e^total vol^ei infused had been 


All experiments with, ganglionic blocking agents, designed to 
measure the effects of the agent on "transmitter" output, have been 
and will be performed on cats which are dead, systemically, in order 
to facilitate collection of effluent from the ganglion alone. 


Although preganglionic nerve stimulation had no consistent 
effect on flow of perfusate through the ganglion (occasionally such 
stimulation was followed by the appearance of minute amounts of blood 
in the previously clear effluent) the administration of nicotine in 
doses known to prevent ganglionic transmission was followed regularly 
by changes in ganglionic perfusion. Such changes are represented in 
Figure 2. Retrograde intra-arterial injection of nicotine (100 meg) 
caused a rise in resistance to perfusion and, in this case, a relative 
decrease in the amount of effluent (this is a reflection of an absolute 
decrease in 1 the amount of effluent). These changes occurred regardless 
of ligation of the contralateral cervical vessels and regardless of the 
death of the cat. Communication between the perfusion system and 
circulatory system is demonstrated graphically in the remarkable change 
in systemic blood pressure, produced by the first intra-arterial injection 
of nicotine. . 


' ’ Preganglionic nerve stimulation was not found to have consistent 
effects in increasing the output of substance spasmogenic to the rat ileum 
(Fig. 3 and 4). This is in contrast to data reported previously in the 
literature. However, like the activity of acetylcholine and like the 
activity of materials detected in ganglionic effluent by other investigators, 
spasmogenic activity in effluents obtained in' our experiments is abolished 
by boiling the effluent and by atropinization of the assay preparation. 


In Figures 3 and 4 are shown the results obtained in two experiments 
involving retrograde intra-arterial administration to the ganglion of doses • 
of nicotine (100 meg) which prevent ganglionic transmission. In both experiments, 
drug administration was followed by a decrease in output of spasmogen in the - -r3& 
effluent; concomitant to this change was a decrease in response of the nictitating"* 
membrane to preganglionic stimulation. In both experiments, administration of 
nicotine was followed by an increased resistance to perfusion; in both experi- - v-■ 
ments this increase in resistance was accompanied by a moderate increase in 
the fraction of perfusate recovered as effluent, although the absolute amount • vi 
of effluent decreased in both experiments. It is as if injection of nicotine 
closed to perfusion vascular beds previously open and in communication with 
the total vascular system of the animal. - .. 


Comparison of Figures 3 and 4 indicates that perfusion is not necessarily 
accompanied by a progressive decline in spasmogen output. In both cases, r •; 
however, injection of nicotine produced a sudden decrease in spasmogen output. 

It is conceivable, in light of the data, that the effect observed after nicotine ’Jl| 
was the result only of a failure of efflux from a nonganglionic site (but richer *‘M 
in spasmogen than efflux from the ganglion, per se) to gain access to the total ''''W. 
effluent, and that the failure of the nictitating membrane to respond and the 
decrease in spasmogen output were related coincidentally rather than 
In refutation of this point of view can be mentioned Only that^cne experiment 
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in which the usual experimental procedure was intentionally carried 
out on a cat in which the ganglion as well as the body was dead, 
indicated that no spasmogen was leeched from the tissues by perfusion, 
or that it was produced in quantities much less than 10grams/minute. 

With the reservations introduced by the effects of nicotine on 
the vasculature of the perfused tissues, our results are consistent with 
our original hypothesis that nicotine exerts its effects in impairing 
ganglionic transmission by decreasing the output of transmitter substance. 
Future experiments must include: 

1. Additional studies to confirm the observed effects of nicotine 
on spasmogen output. 

_ _ 2. Experiments with other agents such' as morphine or tetraethyl- 

ammonium ion, which should affect transmitter output as nicotine is 
presumed to do, and experiments with hexamethonium ion which we anticipate 
will prevent ganglionic transmission without altering spasmogen output. 

3. Experiments involving such procedures as surgical extirpation 
of the ganglion, or using drugs which decrease spasmogen output without 
affecting blood vessels in the area perfused, or alter blood vessel diameter 
without changing spasmogen output, in order to evaluate the significance 
of changes in vascular resistance in producing results such as we have 
obtained so far. 

4. Experiments designed to determine the chemical nature of the 
spasmogen assayed in our preparation, or to identify it certainly with 
acetylcholine or other hypothesized chemical mediators of synaptic transmission 
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FIGURE 1 Perfusion of Cat Superior Cfrv\cm C^nguok 

.>••" fa £\. P£RF\JSlO N BEGUN -, AT B, UCftTlON OT CQttTRAlATtRAL CARUTlfc ATVTERX 
- A>J& jugular vfinSj at C 4 CAT killed BY ASPwtwatioh. Total volume tNrustfc: 
A03 rt\l ; ^oTAt EFFlyent from iaAwG\ieasc voweRior faou xfin): 6^ *!. 
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FIGURE 2: Perfvs von of Cat 
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FIGURE 3 Effect op Nicotine on rate op release op spashoccn from perfused 

SUPERIOR CERWCAL C^HCLNON cF CAT CLOSPO CVRCLES SHOW RESULT^, OF ASSAYS IW OVJPUCAT 
ON SFPLUtKT OOrMNED t>V!FtY*lC PRE-CAVJCUOWiG KERUE. SFIMUL ATicM • OPEN CIRCLES IWOuaTC 
REStiwTs oeTAmCE) without STIMULATION'. HEAUf HORIZONTAL. QASS IuUV(.ATC RECNCTRyC 
mtahS op Replicate assans and ouuatiom op collecuoi verico op effluent. 

CAT WAS DEAD OP AsPHTXvVTioO' AW'D RonTRAL a’vERAL CA<U)T\0 ARaCRT AND JUGULAR. VjeiUS 
HAD RCEN UfcATEtT AbSAT CF SpASNOfeEN WV VCRFcEMeo Om ISCX-ATED RAT luCAU STRiP. 
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NICOTINE. 100 MCJ^ WKRA-ftRTERVftUY. 
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Response of Nictitating Membrane to Preganglionic Stimulation 
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Ficure ^.Effect of Nicotihe on rate of release of fpasmogen from pervofeo superior. cervical 
Ganglion of Tnt cat. Closed Circled shod output of SPxsnocE** during PERioos of trcganglionic 

NEROE STIMULATION j OPEN CIRCLES , OUTPUT DURING PERIODS WITHOUT STIHOVMioM j HORIZONTAL %ARS 
\WD\CATC DURATION Of COLLECTION OF EFFLUENT SAMPLE. Cat was OEAD OF AsPAT X'ATiON aw 
CunTRALATERAl CA<U>T\0 ARTELS AWO 3OG0LAR. UEINS HAD D>CEN LOCATED. ASSAS OF SPASMOciEN> 

VkJAS PERFORMED UN ISOLATED RaT U.EML W RlP. 
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